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^ e.t^T f'\m^ (iik.li) ttt^^'j □ ^5kmm^^M - 

1. 
2. 

3. 
4. 
5. 

1. 

2. 
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ji ^ # ^ ^ It € *^ ^^i*t^si iiiL t tfi t ^-^^^ iiL t tfi » 



An integrated circuit design system has a second interface for 
displaying a plurality of description instructions corresponding to a 
specific integrated circuit according to a variety of display 
instructions, a first interface for inputting the display instructions 
and for updating a description instruction displayed on the second 
interface according to a display instruction input to the second 
interface, and a logic unit for updating remaining description 
instructions of the plurality of description instructions according to 
an updated description instruction updated by the first interface. 
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) 



20 



24 it#-f.7t 



32 #1TL^;H-^I.W 



36 ^^€S^^^ 



22 
26 



34 



38 ;^ 
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s^tktf % .#c. tS: tf — 4^ ^ 



100 '5S-i4C:&aT i^$-mM— ' ® — 4^ 100 ^ik^M.m ' 100 
-I- T 



102 
104 



l^t^tf (logic design & synthesis) ; 



(i€#|t5:tt A M (logic designer);^ 



tf M. t 



1^ A ;iP^ # ^ ^ It l: >^ It ^ iilt ti- -r (hardware 
description language, HDL)a ^ it, — 1^ — "t: 
(netlist)' ^ - ^5^^^it^^*tii:Jr^t^4^^# 




M. ( timing constraint)^ 
(physical designer)) 
106 : ml. S:i|fe,^ (placement & routing) ; 



(placement)>S..^I^ (routing) - ;f;j^;J^ s^^^ (clock 
tree synthesis) ^ ^ <i (timing optimization) > ^ it 
^^$^3^$^^^^^ (cell and wire delay extraction) # 
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4t ' ii^lf ^ 5^ ^«i4^>S. — # it (standard' 
delay format, SDF):t.7t# ^ .^54 it ^^(cell and wire 
delay) iHj # ^ # t5: tf A I ) 



108 : >^ ^ # J?!/ ^ IS (timing analysis and functional 



i':^ #'J ;t ^ ^ € s^^bS i44t ^ ^ it >^ ^^^>a 4# 

no : Jll'r € ^ iili ^ ' it^ti^l^ 106 ; 

( # ^ it. 5- lib ' -f^^^ltt^tt A I m lHj#^^ ^ 

^sSiiit^ t # ;^ ^ t& _L 1^ ^ ' itbB^ ' S#tS:tt A 
5^ iilk ^ # -i^ ilk # >^ * It t5: tf A i ' sx^'-l^i^^ni^^k. 

S.^^ (engineering change order, ECO))#-^>^ 
190 : ,^ » 

:ito _L ^/f it ' ^^^m.%n't9Lt\ ' 1^ € S^^ffl iilL ^ ^ ^ 

itiz. Jll^ :ir^ If ^ tf A I ^^f'l^t^tf A I ^fBl(:ito ffl — t m 
tf:^^ N l:5^^wit4t(NthNetlist)) ' Jl f 'J J. Jl. ^ A y;^ 1^ ^ Fal 

[ ^ 1^ ^ ] 




verification) » ^ jL>6^ iff^ ^ , I'J it ^ # il^ 190 » ^ I< 
it.#^^ 110 ; 
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^si it t m t ^ it m •» 

7t# 14 it (interconnect)! 8 « 

— :fetfi3-r ' ^t5:tt — #^^lt^5^ 50 ^i^^J. t ' ^1. ^ ;5r^ 
m^%^^^>\ 10 l5]-4.^^^7t# 14 

^ E. # TG # (macro cell) ° tt^-Mffl-^- ' -^II^F^^ 
^€S^a^B>^ 10 t 50;^7F^, ffl °#^^lt€5^50 t 

^^^tMin^^Tti^ 14 > ^|.*t#it#5|^.i*. 18 > tL 

#^te.'lt ^(DRAM)54 - —°^ttti 'It It (ROM) 5 6 — t ^4.^^ ^ 58 

20 :t ffl ° 1^ 20 ^ ^ — ^ — ® 22 - — -f- 7t 24 ^ — 
l^^lfhS 26 ♦ ^♦l-^Tt 24 #, — 22 A ^ S 26 
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m^Bfl:^# (noise analysis) ^-^^ ^ ^ (power analysis) 

- 8f ;f Pr< 4a ^ (timing slack report) ^ ^ m ^ ^ ^% 
3$- 50 ^ttfL - 



^ Tt'i^ ^ ^ (cell and wire delay extraction) ^ ^I. 

tfL ^ 4a (noise analysis report) ^ ^ ^ 48.-^ (power analysis 
report) - iLa^>'fX.P^4a^# » 

' 7^m.^^tf/^M^tm ^-in-®22jt^4iF^#it€5i-50:t.Bf 
.^xpi4a# t s^j^s^it^ttfL ' s#^#it 24 ^^^i^mm^m^k^ 

l^it ^ i^tfL^4^4a^ - ^<?#^^/f4a^ ^ Bf>^i:if^4a^ ^ SL%n-u 

50 # -fb — '^^ f^Hl.$(core database) ♦ ^ ^ -I- ^ -L iilt ^ f- 
tfL • 'C*— t sfL >$. t -fi — # tfL # a ^ m 4L Jl ^ iTq it iiiz. 

o 
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t ^^s^ m Rs(required time);j^-i- — fj it f^l As(arrival time) ' ^ t 
m^^4^B^ra1 Rs ^1 ;jpM: af fal Ss-^tfl^^ S 'SL^t^^%:^% 
^%^m Rs ' rfij f 'J it 8^ f«1 As#>^lm^ S it$'J#^ 

^m^frt^^fB^ " Xf^^h^ Ss ^ -f^ ^ m S ^^iL ^ -S t s^^'i 

ffl S^e^it^^^^m ' *#J^«t ' mm S^^^- F-1 ^ ^ (latch);^ - ^ 
tij Bfm CLK ^fh.^ (rising edge)^/fM^ (fetch) it ; 

:^i^m ' ;l^-L^?-j ' nr-^m n^f^-^n^tmmm. s ;?rM^ .ii clk 

f|- rS^ ^ it # ' ffq ^ ^ $'J 1^ ^ 6fj tfL S o .4^1. 20 

^ - X. fal t tH. .^^ * ^ - 1J> ® 22 H ^ m i4L# ' ii J^-i^t 

1^ t 5^ i^ 4t 6^ X, PP<. 8f F«1 tfl. ' i-X ^ fl- tf >tt # ♦ il^^.t3: 




> B^>^ xipi^g.^ - ifL ^ *r 4s. -i- - a ^ J5</ ^ ;f/f 4a ^ # " 



^ ;^ # ^ lit ^fe {?'J t ' ^® 26 ^ ti€-il^t^af ^ 

7t 24 ^ tf # ^ X. m. fai t m t * * i m ^ Fai Ss ' -r 



^^^m^^'lk'^i^iH t ' ^-^Sr22-5r^-^i^22^-/'f 
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IL 22 




Eg ^/f ^ ' 32 > — t iiS-^^ it^ 4£ ® 34 - - It 




50 ^ #fe tfL ^ ;f;T- ^ 



5^ 50 



»^m.¥^^yt 24 ^.^^^it lia^^'^iili^ftmi^^a- 



31- ii J- # ^/r ;!i ^ ;f t.m.P-l^;!:^ e.^iL-i- ' m it ' m^tSitf 



ax. 



tt A I 'iif ^ ^ ^ EJ Ej ^ ;5'J -f^it Bf >^ ^ t tfL Jl 



^4 60B^>^ t.m.ttfL ° 



^^-^ t tfL ^ ffij^^^ 26 -^^i^^^^mM: 22 ^/-f gL 22 

i^^ms^^mm^^M^^^'M 32 - 'tS^^^ii:^^!^ 34 - 

^£ t 36 ^Bf ;^ ^pa^S.^^^^ 38 t ^ ^ *t ^ # ^ € 2I- 50 

^^lt€S^50^#y^ ^A^a^fl;Jr^#^^lt'i;5^50 ^ € 5$- iiii. 4t 
32 04 06 >a 38 ^ *t ji^ 7t # W tfL ' J-X Jl*r*^^£ M ^ ^Mtt^^ 
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^^tM 38 X. pa FbI # m TS - 





Incr 


Path 


SYSCK266 


0 




C GEN_A_P S T/P S T_f f_0/CK 


0 


0 


CGEN_A_PST/PST_ff_0/Q 


0.54 


0.54 


CGEN_A_PST/I_62/Y(NAND2x 1 ) 


0.18 


0.72 


CGEN_A_PST/I_23/Y(BUFx4) 


0.07 


0.79 


CGEN_A_PST/I_42/Y(BUFx8) 


0.06 


0 85 


CGEN_A_PST/I_ 1 2/Y( AND2x 1 ) 


0.15 


1.0 


CGEN_A_PST/PST_ff_l/D(SDFFRXl) 0 




data arrival time 




1.0 


SYSCLK266 


5 


5 


C GEN_ A_P S T/P S T_f f_ 1 /C K 


0 


5 


library setup time 


-0.12 


4.88 


data required time 




4.88 


slack(TS) 




3.88 




f?< Bf TbI TS # ;ir^ ^ ;t ^ ^jc fa^ Rs(required time)?)^ -i- — $ 'J it 
fal As(arrival time) <> ^ t ^'J it Fal As # ;^ — f - ^14 -h ^ it # 54 



l^m^^^^ " a ii ^-J ^ m 
0.54+0.18+0.07+0.06+0.15 = 1.0 ° ^ TS 
4.88-1.0=3.88 o #^|^t5:tt>^I;^^-1f^fir 22 Jt^4^^^^1:5^ 
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50 :^-^s^r^ig^^t' m.^^^ 24 i^^^i^n^m^^'^s^i'^i^m 

4:,i4it f«1 ^ ^ ;C ^ F4 Rs - J'J it fal As ^ a X, fa^ TS • 

Ji-^S 26m7FBf.^^P^^^;f£t 38 ' M.^ Jf- %&^^-^ 38 

M ;t i 'J It ^ ^4 ^ € it ^ m m n ^ ^4 ;f t 

^ t 38 Jt ^ ^ t € it # t tfl ' #J :Jto ^ Jf4 if faUO. 1 8)>S. 

ig fal (0.07)m ^^'J #>Ji ^ t t tfL(:&o Jii it Pel (0.18)^ 

it ^ CGEN_A_PST/I_62/Y(NAND2xl) ^ ^ it fal (0.07)//t M ^ 
CGEN_A_PST/I_23/Y(BUFx4)) fal # ^ it # ^ it # BUFx2 ' U 

:}^%fk^^m TS ' ^i^^it 24 m i^^^tk 'ik^%n- 7t 

^t. ^ ^ ^ — ^ ® 22 ^ ^;fa ;!i ^ m ^ ^1 ^ ♦ J-X >f^. ^ ^ ® 26 ^ 
t5^4Siilt^4£ t 34 Sl"^ 36 ' Ji:^ ^ 5^^^ iiik^t ^£ W 34 

t^Jll^l:5^^7t#Se.^ (placement)^ ^ 1;^ (routing) " 

' a;|f->iiA6^jB^>^X>Pf<^^it-^iih.i5^#Ji<.^i^^'h6^iBf 

>^i:pf<^a-^ ' Titoitb — ^ ♦ ^ it t5: tf A I -ft. ^ fi] Bf ^ ^ # jL 



17 



(noise analysis) " (power analysis) > >S.B^>'f- 

1:1% (timing slack) ' it 24 ^ "^T ^ t^itf A i 

' f: 3^ -fs iilk ^ ^ It € # ♦ tTfj l: 5^ it 4t ^£ t 34 

o f ^ ' -f^ ffl 20 t^Ltf A M T i * i<b,ft 

it^-4£ t ^ n-liP'%^^miiL^^n.% 34 ^ Bf >«f X. S 38 - ji 



s^B^a>; 10 f ^&^7t^^ 14 ' itq >fA^ ^ . 1^. 20 ^-fei^: 

^;T*=h.t^ €5^^^it4t(i'X ;f a 22 :^P^t 5^^^ it^l^t 34 tlAitt^ 

1:5^^0^ t - 4^)^ ^x:pg.B^fai Ss-^/f^^'j^a Ba^^iti: 

5^a^a>H 10 t^se.l.^.^,^('7j^^pt^€a§-^«i4i.^^^ltl;5^B^B>; 10 
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1 X. m. Bf Ss m >Ji ^ i; 5^ 7t -f^ tfL;!r^ ^ It i: 3^ >H lo t m 

>!i4L^;^7t# 14 ^ii,^^,^ 18 M^(highlight);jrMI^^ 26 

;5'J #J 4^ it # 14 ffll S 7t # 28 — II 7F :iP^ >F ^ 26 J:- ' ^1 

£7C.# 28 Pp>%^^m5^B^B>i 10 ^ ^^k^m ^^^Tti^ 14 ° :Jto,lb 

^ ^ ^ 5^ 50 6^; 1^ tf M ^ ° 

tt^ggSli' Bli^^Bl^t ^/T il 1^ ^ gl ^^.*^7t# 14 

^nM,^%^7t¥^''kn.i^x^^-m^kt'^'ik. ♦ 20 # M ^ 

7t# 14 18 26 Ji o :Jto Bl i^;r^ ' il^^t^: 

;a.^7t# A46 ' ^ ' s t#.A.^7t# A46$^ 

L,(a^.t|.*7r^) > BL^^Tti^ A46 ' ^ il^ T##^&4^7t# 

A31 .a^;^7G# A46-=^ra1 ^it# 28 ' A24 ' ,fcb 

^ ' ilf A31 L2 ^ ;&4^7t# A23 - it^^ 
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^ L3 ^ ;i.>^it# A24 ^ ^^^^n. L4i4#^&^7t# A46 ' J'X>f^I: 

t tfl. >^ -tb ;{t itb ' ^t^^%'<i't^^nm ^"t^-^^^m 



^^^m. - 3^m.m^^%^ih\xffQV)^^:^7ti^ A52 ^ A64 - A A52#^^'J 

t 36 o 

A I ^^^^^ ^ Fa tfl ^ ^^^^ ffi7 ^ € 5^^^ i4L^ 6^ 1^ ' 

t& ^ # € i4 4t m f f it ^ gpl ^ # ;t ^ It € 51- 5 0 ;ir^ ^ It m 51- 

>^ EP^'t tfl# ' l-X BP Jl 4^ € 51- iilt ^ ^ f^l ' ilit-ffijit 

;&ot5:tt#;t^lt €5^ 50 » 
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3^ m )i 



S^^b)^ t - # ^ 



Kl E9 >^ 4^ # 4:^ ^ ;5fe >f J.J t — 



10 
14 
18 
22 
26 
32 
36 
50 
54 
58 
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20 
24 
28 
34 
38 
52 
56 
60 



51- tS: tf I 



•CT ^ — 



ili ;f# ;f£ t 

Bf >^ X pg. =t m t 

s£* Jl^ 
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^ ^ t tt -I- ^'J Ie. 11 : 

^ It € 5^ ^ ^1 ^ -fS -fffl iiit t tfl. ' 

M ^ ^1 4^ ^ m ^ it t m • 

^M^^i^'ttiLtL^—^J^Xm^ (timing slack)4g.-i- » 

*t^Sl^iili:t'tfl^^ — |^m^4/r( noise analysis)^^ ° 
^#^ijt ^^ — J^^ ^4/f( power analysis)^-^ ° 

^^^^ ° 
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^^Tti^ ^ffi :^^^tBf >^#m€5l-^^(clock tree 
synthesis) " 

#^-^70^"^^ :^^^tB^>'f:^#: 'lb (timing optimization) ° 

11. ^^*^^M^m% 1 ^m^^^^t^s^^tf ' * tt^it 

*|-^7t^ -sr^ ^^^tit#S^.^^it#^#^(cell and 
wire delay extraction) ' i^J^ M. ^ — ^ ^^M,^ A 
(standard delay format, SDF)^ it # S 5f .^^ig (eel 1 
and wire delay) » 

12. :!to ttt#^'J|g.ii^ 1 mmi^^^1^t,3^ntf ^.m, ' ^ tt^^ 

l:3^a^B >i t ^&4^7t#(cell).S.i4^^t^^^7C# fa1^it# 
5|- 1^ ( interconnect) » 

13. t tt4f'Jle.ai ^ 12 :mmi^^m^ns^iktf ^.m. ' ^ 1 ^ 

it # ^ fall: 7t#( spare cell)" 

14. d(o t tt4-#'J^® ^ 12 JS^i44:-^li€5S-^tt M. ' *tt^^ 
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^ % p^^s.^ » 

16. -kP^ n^M%im% 15:«miilL^^^€5$-t5Ltt,%M.'^ tl^it 

17. t tt^^'JlE.® ^ 15 Jim^i^^lt €5^^tf ' * t tgit 
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